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Commissioner of Patents 
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DECLARATION UNDER 37 C.F.R.S 1.132 



Dear Sir: 

I. Tlmotiiy J. O'Brter, hereby state as follows: 

I am an inventor of the above-refsrenced U.S. patent application 
Serial No. 09/905,033 and I am aware of the contents of the Final Offica Action, 
mailed April 4, 2006. In this Office Action, an issue relating to the patentability of 
the claimed method of immunotherapy targeted towards stratum comeum 
chymotryptic enzyme (SCCE) comprising transfering dendritic cells that express 
the SCCE protein hatM to the Individual as well as transfering SCGE-spsclftc 
Immune cells generated by the dendritic cells back to th« Individual Is the degree 
of enablement provided by the Applicant's specificaHon with regard to the 
efncacy of the method in treating a variety of disorders such as ovarian, breaat or 
colon cancers. The follouring data is presented as evidence of enablement 
commensurate with the scope of the claims: 
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A PGR assay was perfomned in my laboratory on 09/09/1997 to 
compare the ampimcatlon of stratum comeuno chymotryptic $nzyme (SCCE) in 
different cancers (ovarian, breast, colon, prostate and lung). The enclosed figure 
is a copy of my colleague's (Dr. Tanlmoto) laboratory notebook that shows PCR 
products identified as SCCE after staining in an agarose gal. In addrtion to the 
amplification of SCCE In these samples, fwtubulin was also amplified as control. 
It was observad that SCCE was amf^ified in ovarian, breast and colon cancer 
saniples. Based on the result of the PCR assay, the claimed methods of the 
instant invention will be effective against ovarian, breast and colon cancer. 

I hereby declare that ali 9tatementi5 made herein of my own 
knowledge are true, that all statements made on Information and belief are 
believed to be true; and further, that these etatements were made witKi the 
knowledge that wtlitui false statements and the like so made are punishable by 
fine or imprisonment or both under Section 1001 or Title 18 of the United States 
Code and that such vuiilful. false statements may jeopardize the validity of the 
appiicaiion or any patent Issued thereon. ^ 

~K /fir, Tim O'Brien 
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Generation of Cytotoxic T Lymphocytes Specific for Human 
Cytomegalovirus Using Dendritic Cells In Vitro. 

Cho HI . UmM. Kim CC. KmLm* 

Department of Microbiology and InHjnunology* College of Medicine, Catholic 
Hematopoietic Stem Cell Transplantation Center, The Catholic University of 
Korea, Seoul, Korea. 

SUMMARY; For the adoptive immunotherapy in immunodeficient bone 
marrow transplant recipients to prevent and treat human cytomegalovirus 
(HCMV)-associated diseases, HCMV-pulsed dendritic cells (DCs) were used as 
antigen-presenting cells for the induction of cytotoxic T lymphocytes (CTLs) 
specific to HCMV antigens in vitro. The antiviral CTL responses induced by 
HCMV- pulsed DCs were as highly efficient as those induced by HCMV- 
infected demiaJ fibroblasts, and endogenous viral gene expression was not 
required to induce virus-specific T-cell lines. The strong cytotoxic activity 
against HCMV-pp65, known as HCMV major antigen, was identified using 
autologous B lymphoblastoid cell line expressing pp65 antigen. The cytotoxic 
activity toward HCMV-infected target cells was found to be mediated primarily 
by CD8+ T cells, although both CD8+ cells and CD4+ cells were able to lyse 
autologous virus- infected target cells. The CTLs contained a mixture of effector 
cells that recognized virus peptides in the context of major histocompatibility 
complex* This system may be useful for defining the cellular inrmiune response 
to HCMV and for the treatment of HCMV infection in immunocompromised 
patients. 

PMID: 1 1395640 [PubMed - as supplied by publisher] 
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Induction and clonal expansion of tumor-specific cytotoxic T 
lymphocytes from renal cell carcinoma patients after stimulation 
with autologous dendritic cells loaded with tumor cells. 

Department of Hematology/Oncology, Freiburg University Medical Center, 
Freiburg, Germany, 

Melanoma and renal cell carcinoma (RCC) are considered to be the most 
immunogenic tumors in humans. To generate conditions to induce primary T- 
ceJl responses against RCC and to allow further expansion of tumor-specific 
cytotoxic T lymphocytes (CTL) for adoptive transfer, peripheral blood 
mononuclear cells from RCC patients were stimulated with primary autologous 
tumor cells or monocyte-derived dendritic cells (DC) loaded with either tumor 
lysate (TU-LY) or apoptotic tumor cells (TU-AP). Whereas repetitive 
stimulation (4x) with tumor cells alone induced a predominant population of 
CD3(-) natural killer cells, 4 weeks of stimulation with tumor-loaded DC 
favored induction and expansion of CD4+ T cells (>80%), However, 2 weekly 
stimulation cycles with tumor-loaded DC followed by restimulation with 
autologous irradiated tumor cells alone were optimal for induction of tumor- 
specific CTL responses in vitro. Using these culture conditions a marked 
increase of CD4+ T cells was observed during the first 2 weeks of stimulation 
with tumor-loaded DC. Subsequent restimulation with autologous tumor cells 
alone gave rise to 500-fold expansion of CD8+ T cells. These CD8+ T cells 
were shown to exhibit strong major histocompatibility complex class I-restrictcd 
cytotoxic activity against the autologous tumor. Comparison of TU-LY and TU- 
AP as a source of tumor antigen for loading DC did not show any difference in 
stimulating tumor- specific CTL. Length pattern analysis of the complementary 
determining region 3 (CDR3) of the T-cell receptor Vbeta chain revealed 
expansion of oligoclonal CTL populations with outgrowth of 1 or 2 clones after 
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prolonged stimulation with autologous tumor cells. Our study demonstrated an 
efficient method for generating tumor-specific CTL in vitro that may be used to 
identify tumor cell antigens or that can be expanded for adoptive T-cell transter 
in tumor immunotherapy. Copyright 2001 Wilcy-Liss, Inc. 

PMID: 11275975 [PubMed - indexed for MEDUNE] 
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Expression of CD56 by human papillomavirus E7 -specific CD8+ 
cytotoxic T lymphocytes correlates with increased intracellular 
perforin expression and enhanced cytotoxicity against HLA-A2- 
matched cervical tumor cells, 

Santin AD. Hcrmonat PL. Ravaggi A. Bfellone S. EomaikiJ, JayaprabhqS, 
P^orelli S. VMhm Qf, Caffppn MtT 

Department of Obstetrics and Gynecology, University of Arkansas for Medical 
Sciences, Little Rock 72205-7199, USA. 

Human papillomavirus (HPV) infection represents the most important risk factor 
for developing cervical cancer. In this study, we examine the potential of full- 
length E7-puIsed autologous dendritic cells (DCs) to induce antigen- specific 
CTL responses from the peripheral blood of healthy individuals against HLA- 
A2-matched HPV- 16 and HPV-18-positive tumor target cells in vitro. We show 
that DCs pulsed with E7 oncoprotein can consistently stimulate antigen-specific 
CTL responses that recognize and lyse HPV- 16 or HPV -18- positive naturally 
infected cervical cancer cell lines. HPV-negative, EBV- transformed 
lymphoblastoid cell lines (LCLs) sharing the HLA haploiype of the target tumor 
cells, as well as autologous donor LCLs, were not significantly killed by £7- 
specific CTLs. Cytotoxicity against HLA-A2-matched HPV- 16 and HPV- 18 
tumor target cells could be significantly inhibited by anti-HLA class I and by 
anti-HLA-A2 monoclonal antibodies. CD8+ CTLs expressed variable levels of 
CD56 and showed a strongly polarized Type 1 cytokine profile. Sorting of the 
CD8+ T cells on the basis of CD56 expression demonstrated that the most 
highly cytotoxic CTLs were CD564- and expressed higher levels of perforin and 
IFN-gamma, compared with the CD8+/CD56- population, Taken together, these 
data demonstrate that full-length, E7-pulsed DCs can consistently induce E7- 
specific CD8+ CTL responses in healthy individuals that are able to kill 
naturally HPV- 16 and HPV-18-infected cancer cells, and that CD56 expression 
defines a subset of CD8-I- CTLs with high cytolytic activity against tumor cells. 
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Specific killinR of P53 mutated tumor cell line5 by a cros$- reactive 
human HLA-A2-restrict€d P53-spcciric CTL line. 

Wurtxen FA . Fcdcrsen LU , Poul^en HS, ( b^essoi^ MM. 

Department of Medical Anatomy, The Panum Institute, Uiuversity of 
Copenhaseo, Copenhagen. Denmark. P.Wurt/.en(«>$erver,mai. ku.dk 

p53 is upregiilmecl in the majority of spontaneous tumors and the l lLA class I 
molecule HLA-A2 is expressed by approximately 50% of the cauca.sian5i. 
Potentially, these facts make HLA-A2-binding p53 peptides for CTL-inducing 
immunotherapy applicable to a broad range of cancer patients. In our study, we 
investigated the CTL-inducing capacity of autologous monocyte-derived 
dendritic cells (DC) maturated by exposure to CD40L and pulsed with a pool of 
4 wild-type, MLA-A2-biading p53 peptides, and the p53-specific (?D8(-k) CTL 
lines established from healthy HLA-A2-positive donors were characterised. 
Reactivity to p53(65-73) and p53( 187-197) peptides was obtained in the T-cell 
lines. Interestingly, cold target inhibition experiments demonstrated that the 
simultaneous recognition of the 2 peptides was the result of cross-reactivity, 
which was confirmed by killing experiments at the clonal CTL level. 
Furthermore, 4 HLA- A2(-t-) p53"mutated tumor cell lines were lysed by the CTL 
line, indicating that these peptides are endogenously processed and presented on 
HLA-A2 molecule. I'hus. tnonocytc-derived DC pulsed with a pool of peptides 
are able to induce CTL reactivity lo wild-type p53 peptides prcseiUed by several 
cancer ceil lines. In addition, the recognition of 2 different p53 peptides by the 
same CTL elonc suggests a promiscuous peptide recognition by the TCR 
involved. Taken together, these in vitro results suggest that vaccination with 
autologous DC pulsed with multiple p53 epitopes may indiicc an effective 
tumor-specific C TL i^esponsc in vjvo with the potential to eradicate p53- 
upregulated spontaneously occurring tumors. Copyright 200) Wiley-Liss, Inc. 
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□ 1: Cytoth^rapy, 2001 ;3(I): 19-29. 

Development of a clinical-scale method for generation of dendritic 
cells from PBMC for use in cancer immunotherapy. 

Wong EC , Maher VE . Hines K . teej, Carter CS. fiftlefeJC, KOERJffi, 

Mackaii CL. Bcra ofsK y J> Riadjgl. 

Department of Transfusion Medicine, Warren G. Magnuson Clinical Center, 
Bethesda, Maryland 20892, USA. 

BACKGROUND: There is growing interest in the use of dendritic cells (DCs) 
for treatment of malignancy and infectious disease. Our goal was to develop a 
clinical scale method to prepare autologous DCs for cancer clinical trials, 
METHODS: PBMC were collected from normal donors or cancer patients by 
automated leukapheresis, purified by counterflow centrifugal elutriation and 
placed into culture in polystyrene flasks at 1 x 10(6) cells/mL for 5-7 days at 37 
degrees C, with 5% CO(2), with IL-4 and GM-CSF. Conditions investigated 
included media foraiulation, supplementation with heat in activated allogeneic 
AB serum or autologous plasma and time to harvest (Day 5 or Day 7). DCs 
were evaluated for morphology, quantitative yield, viability, phenocype and 
function, including mixed leukocyte response and recall response to tetanus 
toxoid and influenza virus. RESULTS: DCs with a typical immature phenotype 
(CDH-negative, CDla-positive, mannose receptor-positive, CD80-positive, 
CD83 -negative) were generated most consistently in RPMI 1640 supplemented 
with 10% allogeneic AB serum or 10% autologous plasma. Cell yield was 
higher at Day 5 than Day 7, without detectable differences in phenotype or 
function. In pediatric sarcoma patients, autologous DCs had enhanced function 
compared with monocytes from which they were generated- In this patient 
group, starting with 8.0 +/- 3.7 x 10(8) fresh or cryoprcscrved autologous 
monocytes, DC yield was 2.1 +/- 1.0 x 10(8) cells, or 29% of the starting 
monocyte numt>er. DISCUSSION: In the optimized clinical -scale method, 
purified peripheral monocytes are cultured for 5 days in flasks at 1 x 10(6) 
cells/mL in RPMI 1640, 10% allogeneic AB serum or autologous plasma, IL-4 
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and GM-CSF. This method avoids the use of FBS and results in immature DCs 
suitable for clinical trials. 

PMID: 12028840 [PubMed - indexed for MEDLINE! 
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Dendritic Cell Vaccination with MAGE Peptide Is A Novel 
Therapeutic Approach for Gastrointestinal Carcinomas 



NwakI Sadanaga, Hideki Nagashima, 
Kolyiro Mashino, Kouichirou Tahara^ 
Htn>shi Yamaguchi, Miteuhiko Ohta, 
Tfttsuo Fujie, Fumiaki Tanaka, Hiroshi Inoue, 
Kazutou Takesako, Tsuyoshi Akiyoshi, and 
Masaki Mori^ 

pcpartmcm of Sujr^ery, McdicaJ Institntc of Biorcgutatioii, Kyushu 
Univeraity. Beppu 874-0838 [N- S-, B- K. M.. K. T»h.. H. Y-, 
P4. O., T. F„ F. T.» H. I., M- M l; Biotechoclogy Research 
UborAtorics. Jakara Shuzo Company, Limited. Otsu, Shiga 520-2134 
fK. TaKO; aod Kyushu Ccoiral Hospttfl), Fukuofca 81 1-8588 [T. A-l, 
Japwt 

ABSTRACT 

Tb« MAOB geo« Is selectively expressed in cancer tis- 
sues sucli as melanoma or gastrointestiina) carclriQinasr 
where^ no e:<pte$sion U observed in norm&l ii$^c$ except 
testis. There are several reports of successful laductiotf of 
HLA class I-restricted antitumor CTLs using MAGE pep- 
tiites^ and same clinical trials with these tmnrnnogeoic pep- 
tides were reported as effective for some patients witb ma- 
lignant melanoma. However^ tbcre are no similar studies in 
gastnwitestina] carcinomas, which arc important neo- 
plasms. Autologous dendritic cells (DCs) were generated ejt 
vbfo and were pal!>ed with MAGE-3 peptide, depending on 
the patient's fILA haplotype (HLA-A2 or Patients 
were immunized with DC poised with MAGE-3 peptide 
every 3 weeks at four times. Twelve patients with adi^anced 
gastrointestinal carcinoma (six stomach* three csophagiK, 
and three colon> were treated, and no to^dc side effects were 
observed. Peptide^speciflc CTL responses afler vaccination 
wer« observed in four of eight patients. Improvement in 
performance status was recognized in four patients* Tumor 
markers decreased In seven patients. In addition, minor 
tnmot regressions evidenced by imaging studies were seen in 
three patients. These results suggested that DC vaccination 
with MAGE*3 peptide is a safe and promising approach in 
the treatment of gastrointestinal carcinomas. 
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INTRODUCTION 

Oastrointcstinai carcinomas are quite comitJon malignant 
tumors and also a major cause of cancer-related death in the 
world (1). It i$ well recognized that most patienta who undergo 
operation for gastrointestinal carcinomas remain ai high risk for 
locaJ or syslwnic relapse. However, there is no standard therapy 
including chemotherapy or radiotherapy for advanced or recur- 
rent tumors. Thus, there is a great aeed for novel tbcrfapeutic 
approaches for patients with advanced or recurrent gastroinies- 
linal carcinomas* 

The MAGE genes are expressed in a significant proportion 
of malignant tumors of various histological origins, whereas no 
expression has been observed in normal tissues cKctpt testis (2). 
There axe several reports of successful induction of HLA class 
I-restricted amituraor CTLs using MAGE peptides (3-7). Tbcse 
tumor antigens seem to be potential targets for tuTnor-specint? 
immunotherapy. Clinical trials involving the irarounizntion Of 
cancer patients using MAGE peptide have already started (8. 9)* 
and tumor regression was reported in some metastatic mela- 
noma patients' (10). 

DC^^. antigen-presenting cells capable of priming naive T 
cells to specific antigens in an HLA-restricted fashion, have 
been demonstrated to induce potent antitumor imo) unity in vitro 
and m vivo (11). On the basis of these understandings, clinical 
trials iistng DCs have been studied as an active immonotherapy 
especially for malignant melanoma. DC vaccination induced 
tumor-speciftc immune responses atid also tumor regression in 
clinical trials for malignant melanoma (12, 13)- 

We reported previously that the expression rate of li4AGE-S 
mRNA is relatively high in sampaes of gastrointestinal carcino- 
mas 157% of esophageal carcinomas (14); 38% of ga^iiic car- 
cinomas (15); 19% of colorectal carcinomas (16); and 68% of 
hepatocellular cajcinonws (17)). In addition, we have idendfled 
rcccndy (7) an HLA-A24-reStricted MAGE-3 peptide because 
HLA-A24 is the most common HIj\ class I alUU and HLA-A2 
is the second most common allele in the Japanese population 
(present in 61 % and 44%, respectively). In the present study, we 
applied DC vaccination for HLA-A24 or -A2^positivc patients 
with MAGE-3 expressing advanced gasirointejtinal carcinoma^. 
To our knowledge, this is the first report of DC vaccination with 
HLA -restricted MAOE-3 peptide for patients wjth gi^strointcs- 
tinal carcinoma. No toxicity was found in any patients, and the 
imnoune response for MAG£r3 peptide and tumor regression 



'The abbreviation* upcd arc: DC; dendritic cell. PBMC: periplieral 
blood mononuclear cell; lU intcdeukin; CEA. carcinoembryonic anti- 
gen; CA19-9, ^rbobydrtitc intigen J9-9; SCC, equamou* cell carci- 
noma antigen; PD. progressive disease; MR, minor response; DTH, 
delayed rype hypersenttitivity*. Tb. helper T cells; ECOG. Eastern Co- 
operative Oncology Group. 
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was observed in some paiients who had advanced metastatic 
gastrointestinal carcinoma. 

MATERIALS AND METHODS 

Patients. The Study protocol had been approved by the 
Oinic Institutional Ethical Review Boards of Medical Institute 
of Bioregulation, Kinshu University, and written consent wa* 
obtained from all of the patients at the time of enrollmenL 
According lo the protocol, patients were required; (a) to be 
HLA-A2 (0201 . 0206) or HIA-A24 (2402) positive; {b) to have 
histologically corfttmed primary or metastatic lesions of gas- 
trointestinal carcinoma compressing MAOE-3 raRNA by reverse 
transcription-PCR (15); (c) to have adequate cardiac, pulmo- 
nary, hepatic, renah and hematological function; and {d) to have 
an ECOG performance status of 0 to 2. Funhcrmore, patients 
were excluded (a) with any severe infectious, hematological, 
cardiac, pulmonary disease: (b) with radiation therapy, chemo- 
therapy, or immunotherapy within the prior 4 weeks; (c) with 
steroid therapy; and (^0 in pregnancy. Treatment was cajried out 
al the Department of Surgery, Medical Institute of Bioregula- 
tion, Kyushu University from January J 997 through August 
2000, 

Generatloa of DCs- Patients underwent leukapheresis 
using a cell separator (MULTl; Hcmonetics Co.. BrBintree, 
MA). PBMCs isolated by Ficdl-Paque (Amcrsham Pharmacia 
Biotech, Piscataway, NJ) were separated by adherence lo a 
plastic tissue culture flask to enrich the monocyte fraction. After 
90 min at 3T*C, nonadherent cells were removed, and adherent 
cells were subsequently cultured for 7 days wiih 1000 uniu/ml 
of granulocyte macit>phage colony-stimulating factor (kindly 
provided by Schering-PlQUgh Co., Madison, NJ) and 1000 
units/ml of IL-4 (Schering-Plough Co.) in RPMI with 5% au- 
tolo^us serum. After 7 days, the DCs were harvested by 
vigorous washing from the flask, and the. remaining cells were 
removed with cell dissociation buffer (Life Technologies, Inc., 
GaithersbuTg, MD). Cultured DCs were monitored by light 
mjcrof?copy. Flow cytometric analysis was performed using a 
FACScan CBecton Dickinson) with antibodies against mouse 
anti human HLA-class I (Immunotech. Marseille, France), 
HLA-DR (Immunotech), CD80 (Ancell, Bayport, MN), CD86 
(Ancell), or CD 1 4 (Bcctot) Dickinson, San Jose, CA). FITC- 
corijugaled rabbit antimouse IgG was used as the second anti- 
body (DAKO Japan Co. Ltd., Kyoto, Japan). 

PktUiiig of in Vitrv Generated DCs. Generated DCs 
were resuspended at 1 X 10^ cells/ml normal saline with 1% 
human albumin. DCs were pulsed vviih 10 jjig/ml of MACB-5 
peptide for HLA*A2 jFLWGPRALV (5) was synthesized and 
purified (>95% purity) by Bachem AG (Bubendorf, Switzer- 
land)! for HLA-A24 (IMPKAGUJ (7) was synthesized and 
purified (>95% purity) by Takara Shuzo Co., Ud. (Otsu, Ja- 
pan)] for 4 h at room tempemiure. 

Patient Tre&tn»ent The standard vaccination schedules 
were as folJoxvs. Four vaccinations with MAOE-3 peptide- 
pulsed DCs were given at 2i-day intervals. Seven days before 
each vaccination, patients underwent Jeukapheresis for DC set 
up. Physical examinations and hematological examinations 
were monitored before and after each vaccination. The first DC 
vaccine was immunized with I X iO'' cells (pulsed with 100 M-g 



of peptide}/(0 ml normal saline (Otsuka PharmaceuOcal Co., 
Ud.. Tokyo, Japan), and the second, third, and fourth vaccines 
were immunized with 3 x JO^ cells (pulsed with 300 n-g of 
peptide)/30 ml normal saline. The patients wer^ to receive the 
DC i-v. over 3 min every 3 weeks for four immunizations. 
Toxicity was graded using the National Cancer Institute- 
Common Toxicity Criiteria. Tumor markers (CEA, CA19-9, and 
SCO and ima^ng studies (computed tomography scans and 
chest radiographs) were reviewed as avaUablc before, during, 
and after the four immunization protocols to determine the 
clinical response- Standard definitions of major objective re- 
sponses (complete response, partial response, no change, or PD) 
were used. MR was defined as a 25 to 50% decrease of lesions 
in at least 1 month or a more dian 50% decrease of lesions 
lasting less than a month- Performance status was reevaluated at 
the end of treatment according to the ECOG scale. 

I0imunologk«l Respons*. Blood samples were col- 
lected for assessment of CTL precursors from the first leuka- 
phercsis and the fourth leuKaphcresis, and PBMCs were sepa- 
rated by cenirifugation on a Ftcdl-Paque density gradient. 
PBMC preparations were frozen in FCS with ) 0% DMSO. CTL 
assay was performed according to the protocol as described 
(18). Briefly, 4 X 10*^ PBMCs/ml were incubated in RPMI 1640 
with 5% heat-inactivated human serum in 24-well plates in the 
presence of 20 p-g/ml MAGErS peptide. On day 1, recombinant 
intcrJeukin-2 (Takeda Co,, Ltd., Osaka, Japan) was added to the 
culture at 30 lU/ml. On day 7» cclla *vere ccnirifuged and 
resu^ndcd at 5 X 10=* cells/nal in the presence of I x lO* 
cclls/ml peptide-pulsed PBMCs, and 30 rU/ml IL-2 was added 
on day a Peptide-pulsed PBMCs wejre pretreated with mitomy- 
cin C (Kyowa Hakko, Osaka, Japan). The CTL activities were 
tested on day 14. The target peptide-pulsed cell lines, 221(A2.1) 
[HLA-A2 (+). MAG&-3 (-)JforHLA-A2 andTlSl IHLj\-A24 
(+^,MAGE.3 C-^)] forHLA-A24 (both cell lines were provided 
by Takara Shuzo Co. Ud-) were prepared by Incubating the cells 
with the peptides (20 H^g/ml) overnight at ^TC The target 
cancer cell Ui^es {the gastric carcinoma cell line KATO III 
[HLA-A2{+), -A24 (-), MAGE-3 (+)], the colon carcinoma 
cell line WiDr |HLA-A24(+), MAGE-3(+)), and the lym- 
phoma cell line Raji rHLA-A2(-). A24(-). MAG6r3 {-)l} 
were provided Japanese Cancer Research Bank (Tokyo, Japan). 
These cells wtrt labeled with 100 jjiCi of sodium 51 chromatc 
(■"^'Cr) for I h at yrc, and the labeled cells were then washed 
and resuspended. The effector cells were placed in each well of 
round-bottomed microliter plates. The labeled target cells were 
then added to the well at a concentration ol 3 x tO* cells/well 
to produce a total volume of 0,2 ml. After a 4-h incubation 
period, the release of ^*Cr label was measured by collecting the 
supernatant, followed by quantitation in an automated gamma 
counter The percentage of specific c>lotoxicity was calculated 
as the percentage of specific *'Cr release: 1 00 X (experimental 
release — spontaneous rele9se)/( maximum release — sponianc- 
ous release). To eliminate any nonspecific lysis attributable to 
natural kiUcr-Uke effectors, the cytolytic activity was tested in 
the presence of a 30-fold excess of unlabeled K562 cells. 

DTH skin tests were performed with peptide belore vacci- 
nation and after the four-immunization protocol Patients were 
injected with 10 >jig of peptide (IOO-»x3 final volume) inlrtider- 
mally at disease-free sites, A positive skin test reaction was 
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Tabie I Patients cnrolM in tfie atudy^ 



Case" 



2 
3 
4 
5 

7 
8 
9 
JO 
U 
12 



Age 



50 
68 
73 
78 
80 
67 
62 
60 
81 
57 
59 
57 



Sex 



Male 
Male 
Male 

Male 
Female 
Male 
MsUe 

Male 
Male 
FemaJe 



HLA 



A2 

A2 

A2 

A24 

A24 

A24 

A2 

M 

A24 

A2 

A24 

A24 



Primary 



♦ Withdrawn after sccwkJ vacrinc (cases 2, 4, and 6)» 
^ LN, lymph nodes. 

^ S, surgci^; C. chemotherapy; R, fadiotberapy. 



Previous treatment' 



Stomach Peritoneurn 

Stomach Peritoneum, liver 

Stomech peritoneum, aWonwi^al wall 

Stomach Lunj. lymph nodes (mediastinum; 

Stomach Uver 

Stomach Liver* peritoneum 

Esopba«u6 LN (mediastinum, abdomen) 

Esophagus LN (abdomen), pancreas 

Esophagus LN (nock) 

Colon U»ng> chest w*JI 

Colon Uvcr 

Coltm Bone 



S.C 

s 

S.C 
5,0 
S 

S,C 
S.C 
C. R 
R 

S,C 
S,C 
S.C 



deriDcd as * palpable skjn induralion of at lesisi 4 mm in 
diameter combined wjOi erythema of at lea^t the sanw size at the 
site of peptide inoculation after 43 h (J^)' 

Flow cytometric detcrtmnation of IFN-7 in the 

cytoplasm of peripheral CD4-po5)iive T cells was pcrfanned a* 
described (20). Briefly, the patient's CD4*positive T cells were 
cootinuously treated with fluorescence-activated celj sorter )y- 
sirig and pcrmcabiliiation solutions (Becton Dicldiison Immu- 
nocytomelry System; Becton Dickinson), The cells were subse- 
quently incubated with FJTC-conjugated anti-IFK-7 an4 
phycoerythrin-conjugaled anti-lL-4 (Becton Dickinson) in 01% 
BSA-PBS. FlTC-mousc IgGja and phycoerytJirin-mouse JgGj 
(Becton Dickinson^ were used as controls- The perceoUge of 
cells pofliUve for IFN-7 and IL-4 were counted and evaluated 
with a FACScan (Becton Dickinson). 

ImiDuaobtetochemistry. Serial paraffin-embedded tis- 
sue sections of carcinoma tissues were stained with monoclonal 
antibodies against MAGE-3 (57B; kindly provided by Df. Giu- 
lio Spagnoli, University Hospital, Basel, Switzerland; Rcf, 21), 
T cells (UCHL-1; DAKO)» CD8 (C8/144B; Nidhirei Co,. To- 
kyo, Japan), or CD4 ( Nichirci Co.)- Primary antibody was 
detected with DAKO JLSAB Kit, Pterrocidasc (DAKO). Diami- 
nobenzidine letrahydrochloride was used as the chromogen. 
Finally, the sections were countermined with hematoxylin. 

RESULTS 

Patient Chartttterlstlcs. The characteristics of the 12 
patients initially enrolled in the study are $ummari2ed in Table 
1 . There were nine men and three women with a median age of 
66 years (range, 50-8))- AH of the patients had MAGE-3- 
cj^pressing advanced gasiroinlesLrnal carcinomas originating 
from ihe stomach (six patients), esophagus (three patients), and 
colon (three patients). Three patients succumbed to cancer after 
two vaccinations (cases 2, 5, and ?)> Nine patients received all 
of the four planned vaccine protowrfs. 

DCs. The collected PBMC^s were 1. 01 ± 0.36 X 10^ 
cells af^cr each letikapheresis and Ficoll separation. For the fir^t 
vaccine, 8.9? ± 0.92 X 10^ PBMCs were plated, and after 7-day 
culture, 1.36 t. 0.36 X lO'' cell$ were obtained with 90% 
viability. For the second* third, and fourth vaccine. 16.83 ± 
0.1 X 10'^ PBMCii were plated, and after 7-day culture, 3.34 ± 



Table 2 Respopsc to DC vacdge therapy (1) 



Casfi" 


Toxicities precursor 


DTH* 


lFN-7/lL^of CJM 


I 




-(0) 


ND^ 


2 


ND 


ND 


ND 


3 




m> 


ND 




ND 


ND 


ND 


5 


+ 


+<8) 


ND 


6 


ND 


NO 


Decrease (15.4 7.3) 


7 




+(5) 


Decrease (13.8 -* 12.9) 


8 




-<2) 


Increase {1.9 53) 


9 


+ 


-(0) 


NP 


10 




+ (S) 


Increase (8.2 10.8) 


U 




-(0) 


Decrease (8.4 6.3) 


12 


ND 


-(2) 


Increase (5.3 6.5) 



* Withdrawn ajfter the scodckI vaccine (cases 2, 4. and 6> 

* DTH (mm). 
' ND, not done. 



0.83 X 10"' cells wcie obtained with 90% viabUiiy. By mor- 
phology, the harvested populadon of cells was 70% ± 15% 
large dendritic-like cells and 20% ± 8% small lymphoid-like 
cells. DCs expr«sed high levels of HLA class I, class II, CDSO, 
CD$6, and low CD14 by flow cytometry (data not shown). 

To;rieSty. The vaccination protocols were well tolerated. 
One patient who had anemia required blood transfusion before 
leukapherssis. There were no acute loxicitics during or imme- 
diately after the i-v. DC infusion. No hemaiologica], hepatic, 
pulmooar>', or renal toxicities were observed in any patient*, 
including three patients who were withdrawn after two vaoci- 
naticHXS (Table 2). 

Immunological Response. Altquots of PBMCs, frozen 
at the first leufcapheresis and the founh Icukaphercsls, were 
thawed at the sAine time and subjected 10 the assay for CTL. 
precursors. We evaluated CTL response for eight patients. Three 
patients were withdrawn after the second vaccination, and the 
fourth Icukaphercsis was not performed- One patient received all 
of the four immunizatjons; however, enough cdl numbers of 
PBMCs could not be oollected for CTL assay at the lost Icuka- 
pherejis. A CTL re$poo$c was considered to be positive with a 
peptide-specific lytic activity exceeding 20% at an E:T ratio of 
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poq-treatnienl 




fi^. I The pcptide-spectfic CTL responses wcft observed aflcr DC vaccine ireatroeaL Ttjc effector cells, as described in ^Materials and Methods."* 
were obtained b>* stimulating pBMCs from the first Icukapheresis and fourth leukapheresis. tf, C*se 3; HLA-A2; aod h, case 7; HLA-A2. Target cells 
for HLA-A2, 221(A2.1) (HLA-A2(-*-), MA0E-3(-)1 wei« dthei* pulsed ^K) or not pulsed (O) with MAGe-3A2 peptide (FLWGPftALV). Tlxc 
effector cells of p^sttreatmeDt hut not of pretreatment were able to lysc tar^t cells pulsed with MAGE-3^ peptide The etTecior cdl& of 
posttreatmcnt wcfe alto able to lyse KATCHn cells fA, MAGE^(+), HLA-A2(-*-)l but f»ot to lys* Raji ceUs [□» MAGE^ HLA-A2(-)]. c, 
case 5; HLA-A24; and d, case 9: HLA-A24. Target ccJIs for HLA-A24. TI5I lHjLA-A24(+), MAGS3( -)) were either pulsed <■) or rtot pulsed (O) 
with MAGEn3.A24 peptjdc (JMPKAGJUU) The efifeetor cells <rf po¥ttre«tmem but not of pretreatmcot were able to \ysc target cells puUed ^^-itti 
MAGB-3.A24 peptide. The efTcctor cells of posttreatroent were aj^o able to ty«e WiDr celts [♦. MAG£-3(+)» HLA-A24<+)J bvi not to 
KATO-in cells lA. MAG&-3(+). HtA-A24(-)]. 



80:1 or 40: J (19). Results from our preliminary test scries 
iadicftted that a target lysis of 209b (E:T, SQ:1 or 40: J) was a 
suitable cutoff to evaluate the peptide-specjfic lysis (7). Before 
vaccination, CTL precuraar frequencies were low or undetect- 
able. On the other hand, the peplide-specific CTL responses 
wer^ observed in four of eight patients after vaccination (Bg. J ). 

Pcpti<ic-spccific DTH reactions were not observed before 
vaccination in any patient; however, there were three patients in 
which we observed DTH reactions after the fourth vaccination 
(Table 2). Jntracellular cytokine analysis was pcrfomied for six 
patients. In three of six patients, the ratio of lFN-7:lL-4 of 
CD4-po$itjve cells increased after vaccination compared with 
before Vaccination (Fig- i). 

Clinical Response. Table 3 summarizes the clinical re- 
sponse for the E2 paUeots individuzUly. Jn seven patients* tumor 
markers (CEA, CA19-9* or SCO decreased after the first or 
secoiid vaccination compared with before treatment Recession 
of tumor waa observed in three patients (cases 8. 9, and lO). In 
case 8, perigastric rtietastaiic lymph nodes (right cardia) that 
were resistant to prior chemotherapy and irradiation regressed^ 
and middle and lower esophagectomy was pcrfonncd after the 
DC vaccine protocol. Pathological and jmmunohistochemical 
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evajiaation was dcnie for rcisccted specimens- Esophageal squa- 
mous cell carcinoma tisst>e showed necrosis and fibrosis, and T 
lymphocytes ( mainly CDS-posiiive) infiltrated around some vj- 
aWc caiKcr ceils nests that c;^pr«$$ed MAGE-3 protein, but not 
within cancer nests (Fig- 3). On the qther hand, few lymphocyles 
were observed infiltrating around cancer cel)s, which expressed 
no MAGE-3 prolan. In case 9. metasUlic lesions of right 
supraclavicular lymph nodes regress^ after the second vaccine, 
ai>d also the hoarseness was improved. In ca^e 10. atelectasis of 
the left lung was improved bccatise of tumor regression of a left 
huge metastatic thoiBcic tumor (Ftg. 4). Because of the tumor 
regression, dyspnea became belter. Four patients showed an 
improvement in performance status^ and four patients main- 
tained the performance status compared with their stanjs pre- 
treatment 

DISCUSSION 

Gastrointestinal carcinomas, such as esophageal carci- 
noma« gastric carcinoma, and colorectal carcinoma may be 
curable by surgery, but the curt rate is modemte to poor de- 
pendent on the extent of disease. Chemotherapy may have some 
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IL-4 

4 



|vr»4raatiiieat 



post-CntnUiicat 



4.0 






■■V # 








1 7^ td? 11 




m 



'1 



.27 



2-8 











91 



5^ 




IFN-7 



Ftjf. 2 Flow cytorootric an&lygj? of d^N -y and in tbe cytpplasm of 
peripteral CD4-positive T cells as described in "Maienals and Meth- 
ods." The ratio of IFN-7:IL-4 of CD4-positivc cells (Thl :Tb2) increased 
in number after vacdoadon in tbree patients \cu case % pfctreatment 
n.7:40 (2.9): pQ»ttte»lnKJ>t» a9:}.7 (53); case lO prClrcalinccit, 2733 
(8.2); posttreatmeni, 30.3:2.8 (10.8); and c, cas* 12 preirwiTment, 
283:5.3 (53): posttrcatracnt, 32.7:5.0 (6.5)1 



benefit; however, there is no standard regimen for advanced 
gastrointestinal carcinomas, and adverse events sornctimej oc- 
cur. Cellular immunotherapy for gastrouitcstinaj carcinomas is 
consider^ as du alternative ireatmetu approach. Active Immu- 
notherapy using autologous tumor cells and BCG showed some 
effects for stagfc U cqIqd cancer a$ an adjuvant therapy (22). 
Adoptive tr^insfer of lymphokinc-activated killer cells with IL-2 
showed objective responses in some patients with colorectal 
cancer (23). However, for those types of treatment, it is difficult 
to evaltiate the immune rcspoose to cancer; therefore, these 
therapeutic effects were not fully uiKlerslood. 

The cancer testis antigens such as MAGE are the most 
promising cajuSidates for tumor-specific immunotherapy of can- 
cer» because specific therapeutic approaches require selectively 
expressed antigens. MaGE genes are not expressed in normal 
tissues except testis, and these cells do not e^pre^s MHC class 
I mdccules, and they do not present MAGE peptides at their 
surfece. Therefore, immunotherapy with MAGE-dcrived anii- 
^ns could avoid unexpected diseases such as dutoimmune 
disease. No significant toxicity was observed in clinical trials 
with MAGE-3 peptide for melanoma patients (10. 13). Our 



Table 3 Rcsponsfc to DC v»ceioe therapy (11) 








PS 






Oimcal response^ 


SCOfC^ 


1 


Decrease CA 19-9: 


PD 


Z — + i 




65-* 14 




z — > ^ 


2 


Inocase CA 19-9; 


PD 




2023 -^9883 






3 


Decrease CEA; 3 130 


PD 


2 -* 3 




21 




2-*4 


4 


DecraAseCBA; 1^1 


PD 




115 




1 -y I 


5 


Decrease CEA; 274 : 


PD 




214 






6 


Increase CEA; 2903 


PD 


2-»'4 




7704. 






7 


Increase SCC; ).S — 


PO 


1 — \ 




3.5 




2-+ 1 


8 


Decrease SCC; 2.0 


MR (3.0 X 2-5 




0.8 


2.0 X 2.0) 




9 


Decrease SCC; 1,7 -» 


MR (63 X 4.0 ^ 


2^ 1 




1.0 


5.5 X 3.5) 




10 


Decrease CEA; 29 


MR (14 X 12-^ 


2^ 1 




15 


n X 9.0) 




11 


Increase CA 19-^: 


PD 


1 I 




42 -t-SS 






12 


Increase C6A; 12 53 


PD 


1 1 



" Withdrawn after ttic second vaodne (cases 2. 4. and 6). 

* Tumor oiaricer, CEA (n&^ml)» CA (9-9 (unib^ml). or SCC (i^ral). 

MR, tu/nor size (cm). 
** ECOG performance status score. 





Fig. 3 Imiuunohistochcmical BOBlysi& of the resected esophageal squa- 
mous cell carcinoma tissue oner vaccmatton protocol in case 8. Some of 
the vjatjie cancer nests exp/essed MAOE-3 protein (a, iinmunoperoxi- 
das« stainjng with 578). Marked T lymphocytes (^. inununoperoxidase 
staining with UCHL-l) irtfiltraied furroondlng tumor nests, which are 
composed of mainly CDS-positive lymphocytes (c, immunopcroxidase 
staining with C8/I44B) and few CD4-positivc lymphocytes (</, immu- 
noperojudasc staining with IF6: ofisinal magnification XtOOV 



clinical trial also found no significant toxicity; therefore, MAGE 
peptide is considered an idea) target for gastrointestinal carci- 
nomas. 

There are some published climcal studies (12, 13, 24. 2;5) 
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After 2nd vacdne After 4th vaccine 

Fi^. d Oiniea) response to DC vaccination. Chest X-ray and computed 
tomography scans of caic tO showed tumor regrewoo of the left chest 
wall tumor atwi improvement of atelectasis of the Irft jung after the 
fourth vaccine. 



of DC vaccination with HLA-restricted peptides for cancer 
imtnunotherapy. From these pilot triaJs, DC vaccinations have 
estatiUfihed the general safety and feasibiliiy of this type of 
approach^ in addition to demonstrating immunological and clin- 
ical response for several tumor types. From ovr clinical trial, this 
type of tTvatTnent is also applicable for gastrointestinal carcino- 
mas. Instead of peptides » the use of the whole protein (26), RNA 
(27), tumor lysatc ((2). or hybrid cells f28) could be presented 
to T lymphocytes as tumor antigens by IX^. In future studies, 
we should clarify which type of antigen induces the most 
effective immune response to cancer in vivo. Furtbennore, the 
route of administration is also an imponant factor to elicit 
immune response. Because safe and effective immuniZ^Ot) 
with antigen-pulsed DCs injected j.v. has been demonstrated in 
clinical studies (25, 26), we injected the DCs i.v. after puJsiog 
them with peptides in thia study. However, other routes of DCs 
(such as intradermal s.c, or intraturaoral) have also been re- 
ported in some clinical trials (12, 13). AdditionaJ atudies would 
be needed to decide the niost appropriaUs route for immuniza- 
tion. Morse et a!. (29) evaluated the paUem of distribution of 
DCs labeled with Indium- 1 1 1 oxyquinoline after j.v., s-c, and 
intradermal injection. The DC injected i.v. localised in the lungs 
and then redisiributed to the liver, spleen, and bone marrow 
(reiiculoendoihellal system). On the other hand, DC injected 
inlrademnally migrated lo the regional lymph nodes. We should 
clarify which site of T-ccll contact will lead to a greater antigen- 
specific immure response for these diseases in aiK)th&i' clinical 
protocol. 

In the present Mudy. pcptidc-^pccific immune responses 
were recognised in somc patients by i« vuro CTL precursor 
assay (four of eight) and DTH response (thrre of eight). How- 
ever, there is no direct evidence of a correlation between ihe 
immune response and clinical lumor regression, Marchand etaL 
(10) nlso reported that MAC5E'3.A I peptide vaccination showed 
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no evidence for a CTL response in the blood of the four patients 
who were analyzed, including two who displayed oompletr 
tumor regression. Rosenberg et al, (30) reported that IL-2 ad- 
ministration in addition to modified gp 100 peptide, which 
showed clinical tumor regression in many patients, reduced the 
ability to detect antipeptide precureors in the peripheral circu- 
lation, compaicd with peptide alone, which showed no cli;^cal 
response. This discrepancy between the development of antitu- 
mor precmors and clinical response is not clearly understood. 
Another new reliable method is required to detect immune 
responses against antigenic peptides. HLA tctramcr may be- 
come a more sensitive and promising monitoring method to 
evaluate CTL precursors (31). Wc e\an)incd the local immune 
response in the resected $pecjmens of patient JO. The specific 
immune response for tumcnr cells, which were expressing 
MAGE-3, may occur after vaccination. CD8-postti ve T lympho- 
cytcs were infiltrated around the tumor nests but not within 
tumor-expressing MAGE-3 protein in resected esophageal car- 
cinoma tissue. On the other hand, there were few inftttraling T 
cells around the tumor nests expre.ssing no WAGE-3 protein. 
Naito etal, (32) repotted that T-ccll infiltrates within cancer ceji 
nests were associated with a favorable outcome; therefore, clin- 
ical response with tumor regression might be only a minor 
response in this case. 

Two types of Th are categorized as Tbl and Th2 on the 
basis of their cytotonc production. Thl cells produce mainly 
JDFN-7 and mediate cellular immune rtspoose, whereas Th2 cells 
produce mainly IL^ and mediate humoral responses (33), A 
Th2>5ubsct dominance among peripheral blood T lymphocytes 
was shown in patients with gastrointestinal carcinoma (34). In 
the present study, wc observed the miio of IFN-7/IL-4 of CD4- 
posiUvc cells (Tb)/rh2) increased after vaccination in two pa- 
tienuj who had regression of tumor. These it9u]t$ indicate that a 
systemic cellular immune response may be induced in addition 
to a tumor-specific immune response in effective cases of DC 
vaccination. 

In the future, consideration should be given to this type of 
immtmotherapy with other treatment strategies to achieve a 
greater vaccine effect The concurrent systemic administration 
of cytokines such as granulocyte macrophage colony-stimulat- 
ing factor (35) or IL-2 (36) may enhance the cfOcacy of tumor 
vaccines. Using mature DCs may induce more effective immune 
response (13). In addidon, vaccine therapy may be considered to 
be best suited either for patients al an early stage of disease or 
after surgical reduction oif the tumor burden (1 1), Wc arc plan- 
ning the next clinical trial to assess whether vaccine therapry 
may become ancAher modality for adjuvant treatnfjent of gasu*o- 
inifiStinal carcinomas at high risk for recurrence after operation. 
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Intrahepatic Cholangiocarcinoma with Lymph Node Metastasis 
SuccessfuUy Treated by Immunotherapy with CD3-Activated T 
Cells and Dendritic Cells After Surgery: Report of a Case. 

Hi yuchi R . YAmamotoM. flmxi ShiqiiZtt K> imsLK^ JaHa^ki R . 

Department of Surgery, Institute of Gastroenterology, Tokyo Womcn^s Medical 
University, 8-1 Kawada-cho> Shinjuku-ku, Tokyo, 162-0054, Japan. 

Intrahepatic cholangiocarcinoma (ICC) with lymph node (LN) metastasis is 
generally associated with a poor prognosis- However, we treated ICC with LN 
metastasis successfully by surgery and postoperative immunotherapy in a 59- 
year-old woman. The immunotherapy consisted of CDS -activated T cells and 
tumor lysate- or peptide-pulsed dendritic cells- Pathological examination 
confirmed a diagnosis of moderately differentiated adenocarcinoma with LN 
metastasis and portal vein invasion. The patient has been alive without 
recurrence for 3 years 6 months since her operation. 
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IVlgt$Press 

Autologous dendritic cells puked with eluted peptide as 
immunotherapy for advanced B-cell malignancies. 

EitcbifiJi, Hermans T . Yang J. WflUffff J, Mftft^e^S Q&CSSLJ. ElUSteM, 

Malaghan Institute of Medical Research, Wellington. 

We have studied the feasibility, safety and efficacy of vaccination with 
autologous dendritic cells pulsed with eluted peptide in patients with advanced 
low-grade B-cell malignancies. This study demonstrates that autologous 
dendritic cell vaccines can be successfully produced from patients with 
advanced disease and be delivered without significant toxicity. Furthermore, we 
have demonstrated immunological and clinical responses in two of ten patients 
treated. These results provide further evidence for the use of immunotherapy in 
the management of B-cell malignancies, but also suggest that sustained 
responses may only be possible in patients with low bulk disease early in the 
disease course. 
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Induction of Primary Human T CeU Responses against Hepatitis C 
Virus-Derived Antigens NS3 or Core by Autologous Dendritic 
Cells Expressing Hepatitis C Virus Antigens: Potential for Vaccine 
and Immunotherapy. 

Li W . Kri^hnadaft DK LU. IjIEelLDL, Asraw^l B 
E)epartinent of Surgery. 

Hepatitis C virus (HCV)- specific T cell responses have been suggested to play 
significant role in viral clearance. Dendritic cells (DCs) are professional APCs 
that play a major role in priming, initiating, and sustaining strong T cell 
responses against pathogen-derived Ags. DCs also have inherent capabilities of 
priming naive T cells against given Ags. Recombinant adenoviral vectors 
containing HCV-derivcd Core and NS3 genes were used to endogenously 
express HCV Core and NS3 proteins in human DCs. These HCV Ags 
expressing DCs were used to prime and stimulate autologous T cells obtained 
from uninfected healthy donors. The DCs expressing HCV Core or NS3 Ags 
were able to stimulate T cells to produce various cytokines and proliferate in 
HCV Ag-dependent manner. Evidence of both CD4(+) and CD8(+) T cell 
responses against HCV Core and NS3 generated in vitro were obtained by flow 
cytometry and Ab blocking experiments. Further, in secondary assays, the T 
cells primed in vitro exhibited HCV Ag-specific proliferative responses against 
recombinant protein Ags and also against immunodominant permissive peptide 
epitopes from HCV Ags. In summary, we demonstrate that the dendritic cells 
expressing HCV Ags are able to prime the Ag-specific T cells from uninfected 
healthy individuals in vitro. These studies have implications in designing 
cellular vaccines, T cell adoptive transfer therapy or vaccine candidates for HCV 
infection in both prophylactic and therapeutic settings. 
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Efficient stimulation of fflV-l-specific T cells using dendritic cells 
electroporated with mRNA encoding autologous HIV-1 Gag and 
Env proteins. 

Van Quick ER . Pnnsfterts P > Hpvndrickx L, Vgmqk^iLK, Mo^ffft^ff F , De 
Roo A . Colebunders R , Van den Bosch G, Van Borkstflgl? PH. Ym 
T^ndeloo VF . Allard S . V^^rrier B. Mftr^ffiOP C HflfififiLG, A , 
p^rneman ZN. Vanham G. 

HIV and Retrovirology Research Unit, Department of Microbiology, Institute of 
Tropical Medicine of Antwerp, National estraat 155, 2000 Antwerp, Belgium. 
evangulck@itg,be 

Infection with human immunodeficiency virus type 1 (HIV-1) is characterized 
by dysfunction of HIV- 1 -specific T cells. To control the virus, antigen-loaded 
dendritic cells (DCs) might be useful to boost and broaden HlV-specific T-cell 
responses* In the present study* monocyte -derived DCs from nontreated HIV-1- 
seropositive patients were electroporated with codon-optimized ("humanized") 
mRNA encoding consensus HxB-2 (hHXB-2) Gag protein. These DCs elicited 
a strong HIV-1 Gag-specific interferon-gamma (IFN-gamma) response by an 
HLA-A2-restricted CDS-f T-cell line. Moreover, hHXB-2 gag mRNA- 
electroporated DCs also triggered IFN-gamma secretion by autologous 
peripheral blood mononuclear cells (PBMCs), CD4+ T cells, and CD8+ T cells 
from all patients tested. Next, a novel strategy was developed using autologous 
virus sequences. Significant specific IFN-gamma T-cell responses were induced 
in all patients tested by DCs electroporated with patients* autologous polymerase 
chain reaction (PCR)-amphfied and in vitro-transcribed proviral and plasma 
viral mRNA encoding either Gag or Env. The stimulatory effect was seen on 
PBMCs, CDS^ T cells, and CD4+ T cells, demonstrating both m^jor 
histocompatibility complex (MHO) class I and MHC class II antigen 
presentation. Moreover, a significant interleukin-2 (IL-2) T-cell response was 
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Simunotherapy for HlV-1 disease. 
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